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(54) [s&ma&m &mmm6®mt*<Dmftaim 



(57) [g*-J] 

&K#!2. 2—3. 5g/cm 3 r<fc5-> n^S^I 

■?*>ism&mmwm3. mm&*n. 5-2. 2?/c 




1 

[BURS 1 3 mtmmit&&m.immmm. mmm. 

#2. 2~3. 5?/cm ! T?*£i"J rOfc^fTf 5 
iSffil&ftXIUL MSIttfl. 5-2. 2e/cm 3 T 

tJ. 1-3 0 a t%<D->y3>*$Wr-5C<f:?r#8ii 

mttxzmx b-osv a >*^r-r * waffluesiuwi* 

jE*EE©*ft*MB «fc 0 *> A# < , *©H 1 0 k H z 
~2 5 0 k H z t\ iE«EKi)ft^StiSl^ra©aW , vtf*« 

o. i u stLhtN&oT. ftAcflwsf*— f-^-Jtra 

frLT4 0%©fc©r*5Ci*!|#ffi£-r*Bt2fc«3te 

[imomiftiiii] 

[0001] 

(Diamond Like Carbon. JJIT 

*©jaa&5rSKWb. a ©Hf#e«:«i. 

ft. SttgPS. WWSttKiftAt/ri6Jl-r5CA©-C* 

©T?*S. 
[0002] 

000~4 000Hv) . ftKlitt (tbfiJK 1 
0 lo ~l 0"Q • cm) . (m= 0. 1~ 

0.2). i»6tP>tH$m^y*Oi?- (IRISRa 
= 0 . 3 n m&TF) . fb^WCC^rffi-^T^* 'J Kg 

[0003] #&mmnmmmte*<D<mifi ^ -ne> 

©iSSfflKg£3Hg-e*£. 



(2) ftffl2 0 0 1 -2 1 4 2 6 9 

2 

[0 0 04] 

^HWR^ficwfefttw^wc -co xjiEvmrn 

^t«4K:»Lrtt»lttt*HS< . l tfmHflKMWK: 
OWttt^aif*. £fc. e«4tKfflt»6ti-5J:5«cii. 
»IWN»c^ "C tt. «l fcttflWMSic J: 0 1HJ 
*MrCL-SU. ttfiB&SSST-SC A*st?#a(,»A^5M 
gdifcofc. 

• [0005] USfittfsWW C-CoSft £® jHC&&ft 
US. *88B85 6-4 1 37 2#^(C«. S 

»i*aiMWfiaR«®nnKs i £fci$s i c*>&&s 

?r^#-r JCi #*M** S tlX I > S *». C <0*ftr » 5 /* 

f hr> ^ASjgt: S C Arista $ tlT*5„ 5 n m£jg 

3^©rtm#J^Ufc«>^aSA^;t6*lS. 
20 [0006] SW, Sfit«BCc?ftMreM&RM£tt 

& A*© I V a Sot3R£SW 3*5Ct J&sflBUBg 62 - 1 
57 60'2-*&«K:HR*3Jvt«,»S. COrtflKHl/t 
ilstfctTofcACS. 3Aim*-C«^#nJ*fe-C$»ofc 

hk*h a aw a BT©««tt*Kpa-r -a fc#> <t # 
*.e>ns. 

[0007]fC-C, DLCliSMt© 
30 ^^&fiiG?-rsfca&<c. #&WliyfcJiSSSa>6«:S«ttS 

Il>XWJ13-e'6CACCj;i3. 1 5 um©ffil/f«C*Jt,srfe 
SUHf-SC A©&^iSf&lftt©^SfJ««II^SBM*i 
»6hSci*^L/&. ^-b-c. c©«@^©S«tt 
?3=-Ii$&tS CSR-01 
^^ffl) fc J: 5 IKjege^S L c A 0 rSflS tteic 
5. 4 0N^M^-r*j0. ^feiCMLTlt+ftrnm'Si 

[0008] c ©^rtt k «t ««vrtl£4»M0l«#Bf^iifi 
40 L . ijf— -A tyf^Xi-*-/ ?"©^0ttiS!iim (Sf * 
WCtjJJ, HE]DON-20)CCT, Sit 1S©»}£{& 

f€S«, S5te«fcf>'@6K^-rj:.0K. 

•rs#N B B a ®^ig©sa(c^$ < flarrsc 

fc. bp^. ^ya>*dw-rs*aii«aRii©afa»* 

2. 2g/cm 1 Srffl^-5aaKtC*Jt»T«. @^^! 
«B0. 2 3 A*£<. *>-5Jt«W««>Ws = 1 0-*m 
m J /N • mmA:*;£<<>{il£7fil/-Ct,>-S> 0 
[0 00 9] C^fc^tr. i"i3>^«Mf 

so mmm<D&mifi 1 . gg/cm' a/jns 



(3) 



1200 1 -2 1 4269 



ft/mo. 0 5<fc/N*<. tfcttmn&hws = i o 

" 10 mm 3 /N • mmi/jN$CMB^l/TC^o V^A 

g^awi* iuKm0n£u mm 

' [ 0 0 1 0 ] H 2 tt. mttmW 1 CC*ftKR-fHSR«)B 

i/fcfifi3^«w«^** u a 3 «\ in & < mm 
mmmmm 2 ^itv u n 

0. 1 Mm, fiM®^I14 aOif « 1 - 1 5 m 

^ v ei»ffif*^gtt*rsi^»raiHftc^» 

[0012] 

[BH*JB8t"r ifc«)<D*a] CO?flHI3©BI«a i octs 

2. 2-3. 5g/cm 3 T>£>£ UV 

«ft«SWj|, iW«3&Jl. 5-2. 2g/cni 3 T?fc 

[ooi3] mumz tttmwmm. n^m 1 scest 

l-3 0at%Oi/'Ja>*M1-iCi*««4 40 

[0014] n«393(CBBIt(D%QS«. XMMKficEBO 
/c^*frV^l< * WE^EPttl 2 ft & SWCC 7 ^ ^ > t 

7X7C V DttJciSiBJlft^Jlfl^fltSttfeWa 50 



[0015] m^MA htnmsomnte. ccek 
3&siE«E<z)3(6»fi<fc o < . ^commsofi 1 0 k H 

z - 2 5 0 k H z T\ iE«IE CCJi^S tlS «FHI©*^ffi 
^0. 1 At skLhr&^T. JWcflW^-fw -Jtr 
^t)U4 0 %CDfc<DT?a & C <t &«fi<bt & fe<D-C& 

[0016] 

r<fc50C*WO^BCC3)B©»l*^B3«Tl^. T 

ft^^. a« i(Dasic^ B B a «^ts^iiii2, ^>yr3 

:Rl2(i *tt l <t y =i >**?rr saskkxrh 
3 1 saft tt± < js^stifc^iai-r**. c© 
^mmsmmms. 2 tbtasmmmmmm 4 cc#£fte 

Mi» 1 - 3 0 a t %3&saST*5^ <£DfiF£L< 
1*5-1 5 a t %T*&£o Ch». V'Ja>M1^3 
0 a t°^ii5tfi«S«*<6^tUot, 
i!tt«tt#iSTU Ut%J; Ofc^ft^ 

<h, rt®j£^O«W»***0ftC»fc»-e**, 
[0017] CQSit, ±KLft:iBH6l*»»lR*« 

a»-55/y3>**W"r*iWifff«««W3, 

S^«I13^2. 2-3. 5g/cm 3 , ffi^JS^^ 
KB4*U. 5—2. 2g/cm 3 <D®H^®^T^ 
C©aUB«K©*/Ni. !/5X7CVD»C*>»S 

[0018] l^ffi^SIJi 3 ttillBK»»i^«>«:, 

0. «»r4c£raftv\. s/c {g^SK^Kit 40^ 
[0019] ccomM^m^tmnmmmmmmt^m 

m. *f*L<«0. 1-0. 3/im-CWo 



(4) 



©BUSK* 1^2 0 /zm<3!>«H*«a*L/t».V 

mxsmmm a <omm, mmm$Lhx u $ 9 

S.'*fc % C©fi«lW8lMi4©WW«0. 0 1 /xm 10 

1* (imnim. tssmm) #*«uc< < as. 

J:^tt«jS*i6^ ffi«^^JB4©BJ5«. 0. 0 1 

[0020] c<D^H^coe!SR*«)iM5i. mmmm 

ir^> U =1 >**W****aMHRWi**JiW"4X 

[002 1 ] ±KLteIW»*attMI©^^^C V D 
ffi«:j:*»JS», — ffl£LT04fc^TJ:$&»l*ffiP 
IG (Penn ing Ionization Gau 
ge) 7 7X7CVDgl^ffll^W^ 0 C<D3M»ffi 

i/ct>&. c<DjKajK»si ncB, *<dbip»*«9 

^3^6«c«MIKKl 4«cj:oTiMMfl[ 

>h<fc0tt*K B8SX«SS£-C^fi* 5 2 0V, 100A 
©:? -r ^ > h ftttittWtc J: 0 ftretfttEii S ft 

(2000 -cjs-ix) sates sjvc 40 
[0022] mmrni 5<D2#{cEB34rtt>s»«i 

6«. T^-FWR (Sil 0 0 V. 3 0 A, SS£) 2 

& e ±ffiPBffii 6tciE*i,TEB3*vt:t>&«^ 
OLAmm i 7 tt % n*&xmM2 1 <sm i o o v, 3 

OA. Bifi) ^Itliil 5CCffi^L/Tl»S<fci«> 

n^So ee^T, mmmi s<onna*s n^&xmfctc 
cfcOfWflPStvc, *®ttttJg»«tMc*frLT 0- — 10 
ovoii^^. cn6»«B«i5, »si 50 



200 1 -2 1 426 9 
6 

6 . ^&Amm 1 7 ^ 1 3 

[002 3] ±EJt£»»3[ 1 1 F*ifc«, XIB^Xv 

^2 6CC3a*3ti3ft»»2 53WEBStir^S. CO* 
5tCli*J^2 6^ltX^Sf f 1 1QJ*S|HC 
tS»64ifc*S^^^WB2 8 3^»3*iTt»*. * 
It, C (DIKX 2 8 fc: J; ft«BE<3Mft*Ha*«jE«fi©lft 
*ffi<t»3^*C^I/^«ff3&5, 0-2 50k 

H z ©lit EPftJ 8 tl & <fc 5 «C tc o Tt>£ o 
[0024] 23 BX^SM 1 1 fliCttStf Xft«A 
TS^X;l/-C*-5c 2 9«»W2 5*»f3E<DiftK«:Jrt» 
-r&fc-£-C£>£o 3 2, 3 3ttVU^-/F3^I/t* 

[0025] ±E© <fc 5 #mm<D?? XvCVD JIBS: 

<b uroiMmmu»MK^fieK»^ h wis* 

> CS i (CH 3 ) « ] <«T. TMS^a^ 

5) at* s/y3>*w*asii<D*iaE«:ttTMs*r^iK 

CH 4 % C 2 H 2 % C 2 H 4 . C, H, <bi37Afi*> 

^XtLttt TMS^<DS*HC^y^> (S i H 

4 ) Htt[{t«* (S i C I 4 ) iittEifitb* 
1*\ SiH, tfxttBttM^tt. *»8tt#*tK 

5 i C I4 *XK«BMtr«ttt»*«, KAtt^ftO, ^* 

[0026] n«t«Dtt«ft#B. mmcoBf&mic. mtt 

©77X7TO, W«ffiSfeH©l»*«:«FlH*»r*c 



(5) 



[0 027] Ar^tH, # XCDg^:/^ 

A#<, a*i»tt«iB*«««lr«»Sti*Cifett 

tt, WttfA r : H 2 = 1 : 2**ifi?5rtN&S. 
[0028] JfcWSHWCj: -oXmfrtC O^SW^ffiCC* 

rag <h o r »«rr *# MMMta«ojiWK utms^ 
[ o o 2 9 ] u y 3 * *c«/ a 

*#**H»fcll»SCCS*Al/T. 7 7X7CVD«7 
5„ J/y3>4SItt, ^AT£TMS#*<Dffifi<hj5* 

«tk«C t H 2 :TMS=1:0. 0 5-l©IitS 

jB£ft6. sfiioiffiKt swccas* 

*<hx**^-teJ:oTfWfflT*. ^*>itt^7X7 

& e x* tawtKEPftrr & w * wbbd a 
cm 2 mi©**. -r^vx^^-^iwi^BW 

0. lmA/cni 2 JETF<D£SK -T^>x^;l/^-^ 
[0030] ^«ft»teJ:CWIlBeraWIII©»flEXS 

9 A# < . «0>JHWR^ 10kHz-25 
0 k H z T\ IEmj£«£J$ S ft 4 miKD&'bWfi 0 . 1 

4 0%<£>fc<Dr&6 C ltl^ 0 

[0031] ±sa©#*tffi5/^x«H(c*jciT, amii 

AWtS -( *>Ol cfc 0 41+ <D1*^< ^ S. C(D/c 40 

»Sro~2 5 0kHzAt4©B, 10kHzJ:H 

2 5 0kHz£jS*&£, y^X3W8*b«*>'r<«C^r 

[0 0 3 2 ] iE«EEK:«B# Sft6B$H!*0. UsHi 
£~r&<Dt* x 13. 5 eMHz^ift^iSWlESrlltJ^eP 

oT4dD v CC0 13. 5 6MHzCC^>Si&$rCft& 1 50 



2001-214269 
8 

0MHz<DJ8JW**0. lMst*!), ^6:<it0. 1 
^T5r^*RS±r#S4*iL6ft4^6^**. 

«>K:tt % fix*^4 f -rA«ft©^*>«RS4*s*rS»"C* 

£<T££. Cft«C5-r4C4(ca5^6t?*4. 
[0033] ±Er»i«3ftS#i«Kfba3IWteJ:^ 
ixy =2>^*^BlOJtflaStt. 1 0 10 - 1 0 13 Q • c 

mm utftsie^t*^77 xvc v d^k^t 

fcfc, S*t^>fTX«»il/T, I»13. 56MHz© 

waa^^x^©*** (««acc»A-r4//x©« 
i t <owm*c **» a *s^* $ ft 

^ft£o 

[0 0 34] 13. SGMHz<DlSm&&Mffi.'HTX 

*^^r*5 0, cft*@«-r-s>fc»K:. 

w© i / 3 - i /4 -c ft 9 . mmmmmmmz&mc& 

[0035] 

C^)»«] ±IBr|^0JU/c04CD^@P I G77X7 

o/c P ^:*5, S^<bLt«SUS30 4iffl«m^ 
fc 0 *iW^-2 6tC^3*TSUS3 0 4«ffi«*a 
tt25i LXM^Mmm l l rtiClBBLA:. C©^g^ 
1 lrtfC^7X7il3CD^/XJH8*6Ar^ 
^lOmL/min, H 2 ^f^^: 2 0 mL/m i rKDSK 
i-CiAl, 7 7X^>ffl^5 0 0W, stttcEnftpf 
^IS^iUAVT^?: - 4 0 0 Vi LT, 1 0 £fiS#k 
««c»«r*JCttofc. Ar^iH, 
L/ctfcUr, Wf4^^SA^X;U2 3*>6^«Ml lft 
iCTMS^^3 OmL/m i niAUt, 5*HfiSK 



9 

[0 0 36] ^CC, MM&ltC, Hz ^^15 0mL 
/minlAl, TMS^M2 OmL/m i n , 

*5cai\ mm&2. 4g/cm 3 «rwr*iS«ffK* 

^7X7|BA*2 BOWiciB^Lr 1 3^BfiHR* 
fcc&ot, RBK2. Og/cm 3 

[0037] mm i 

WftlOmL/min. H 2 #X£2 OmL/m i n 

jtrrs*«^^^-^r^*-4ooviL, i o$mb 

*Ufctt»T\ MSCTMS^3 0mL/min 

lOOnmitWc. ^C, H 2 ^150mL/ 
mi n«Al, TMS^S1^2 OmL/m i n 4 H 
, ^Sl*OmL/m i ntepEl/T, 6 0»n^R 
^SS2. 4g/cm 3 «rWrSW«&KK 

/to 

[0038] jt««2 

^^10mL/min 4 H 2 ^2 0mL/min 
^X7^ffli5 0 0W t SWCCBIftJ-rS 
ifr^^V7X?:-400V<!:b 4 1 0#rafifc®5fc 



(6) WBB 2001-214269 

10 

*tfc«-C, TMS^IfI(c3 OmL/m i niAU 

5»fB«w**jc&c^ *fl«^ka««i«: i o o 

nm»»t/fc. ^CCC 2 H 2 1 5 OmL 

/miniAl, TMS^SM2 0mL/mi n(c 
§B& H 2 ^X^OmL/min(CiS, y*vX-?t>> 
ffl**2 5 OWCcWSbr8 0iWHfiSB**5C&C\ fit 
3gg2. Og/cm 3 ^f^ISSOT^6MraI 

[003 9] ±«S8««*y<kD p tb«Wl, 2TSUS3 
10 0 4SttfrC^n<etl6. 1 MmQWStC^bfcflWR 

3>tWf^X«v^i7n7t7^f- (EPMA) r 
#J3£l,ft:£C3> ^n6at% 5at°/ot^^ 

^iitl 5 00Hk, iWf*l«RfiW r C2 3 0OH 

[0040] £/c. cn^cDWUMccoc^r. mmmn 

»^*H*. sP-^+^f ^ ^ » ^ ^©*«»»KR 
20 «<«r*^4*i±«. HE I DON-2 0) ffl# 

C\ ItmO. 9 8N. -X^EMBKl 5 0 r P nu 11 
0IUS2 0 0 0 Ott^JW ASW 3 , DRiHWO^ft 1 ^ 

JUS*, ^3^»WLr)WW«^cc^#<«t*tf'r? 

[0 04 1 ] 





(II) 


(on VR • mi) 


(N) 




0. 08 


1.5X10-* 


22 




0. 23 


2.0X10" 8 


21 


2 <D 


0.08 


l.Oxlo- 8 


4. 9 



ISM 2 ©ffiSa^M & tt^T *J 5 « i t * 5 *S*fc» 
fc. feLhCCtO, C©2$JJ©l!ft^iS)lJK«. HSfi?? 

[0 04 3] 

figfl&KBUI. HSfi#2. 2-3. 5g/cm 3 "C$> 
~2. 2g/cm ! r*S->'J a^Sr^WTSffi^fi 5 * 



1fi'&*&>® 5 ttMrr 5 c i *> e . ^«^©8&?sf*6k 

[02] ^©SSH^l^liJSo^^^iftWEr* 
so [04] ccommowmmmmmmmimcm^h^^ 



11 

x-7 c v d ^gcD— w*m~$m}im-e& & « 

ess] mmizmmmmvmm&tmmemom&zm 



(7) #§S2 0 0 1 -2 1 426 9 

12 

1 a« 

2 #i«lftb£Xll 

3 >$9iK8BE&JIUi 



[si ] 



* 4 vy^^r&^a^syg 

[02] [03] 




St 




Ci5] 




[06] 




UMtf 10 * i ■ 

IjB I.S 2J0 2i 22 23 2.4 23 



